Introduction {#sec1}
============

Obesity has been classified as a disease by the American Medical and American Heart Associations since 2013 \[[@cit0001]\]. According to the World Health Organization, it affects 600 million people -- 13% of the world's population is struggling with obesity. This number has doubled since 1980 \[[@cit0002]\]. Obesity alone, even without co-morbidities, bears significant health risks. Large prospective studies identified higher all-cause mortality among patients with a body mass index (BMI) over 30 kg/m^2^ \[[@cit0003]\]. Since body weight loss reduces morbidity \[[@cit0001]\], various methods of treating obesity have rapidly developed in recent years. Bariatric surgery is proven to be the most effective weight loss management \[[@cit0004], [@cit0005]\], gaining worldwide popularity. Laparoscopic adjustable gastric banding (LAGB) for many years was one of the most popular procedures, representing almost 43% of all the operations in 2008. Yet, after 2013, the number of LAGB performed dropped to 10% or less \[[@cit0006]--[@cit0008]\]. This decrease may be attributed to the development of other bariatric procedures such as laparoscopic sleeve gastrectomy (LSG), yet it may also be caused by LAGB's poor long-term outcomes and high rate of band complications. Bariatric surgeons frequently treat patients with failed adjustable gastric banding. We would like to present our institution's experience with LAGB, its complications, causes of failure and revisional bariatric procedures, in a long-term follow-up observation.

Aim {#sec2}
===

The aim of this study was to evaluate the rate and causes of failure of the adjustable gastric bands in a long-term follow-up along with an analysis of the additional bariatric procedures for patients with recurring obesity.

Material and methods {#sec3}
====================

We revised our patients' data searching for bariatric procedures performed over 10 years ago. We identified patients who underwent LAGB via pars flaccida from 2003 to 2006 and selected the group who had their band removed. These patients were included in our study. We gathered their initial demographic data, weight, and BMI along with details regarding causes of band failure. Patients who underwent an additional bariatric procedure besides the removal of the band were also identified with their weight and BMI, type of bariatric procedure and length of hospital stay after the surgery.

Statistical analysis {#sec3.1}
--------------------

Statistical analysis was performed using Statistica software (StatSoft). Normality of the data was tested with the Shapiro-Wilk test.

Results {#sec4}
=======

For the purpose of this study we analyzed the data on patients who underwent LAGB in the years 2003--2006. The median follow-up was 11.2 years (ranging from 10.4 to 12.5). Twelve (11%) patients were lost to follow-up, and there was one perioperative death (0.9%) caused by septic shock which originated from an iatrogenic gastric leakage. We focused on the 57 patients (46 females and 11 males, 60%) who had the band removed. Their median BMI before the LAGB was 40.5 kg/m^2^. The demographic data before the initial procedure are presented in [Table I](#t0001){ref-type="table"}. The median time to second surgery was 50 months. Minimal time to band removal was 3 days due to pathological contraction of the band. The longest noted period between LAGB and the revisional procedure was 133 months. Several, often co-existing complications led to the band's removal, such as: weight gain (40%), pouch slippage (25%), infection and dislocation of the port (21%), pouch dilatation (16%), and band erosion (5%) ([Table II](#t0002){ref-type="table"}). Annual distribution of additional surgery is presented in [Figure 1](#f0001){ref-type="fig"}. Out of the studied group, 30 (53%) patients underwent another bariatric procedure ([Table III](#t0003){ref-type="table"}). Their BMI before the second surgery was 39.2 ±5.0 kg/m^2^. Ten (33%) of the procedures were simultaneous with the removal of the band. The most popular procedure was laparoscopic Roux-en-Y gastric bypass (LRYGB) -- 15 (50%). The others were: open gastric bypass (GB) -- 8 (27%), LSG -- 3 (10%), biliopancreatic division/duodenal switch (BPD/DS) -- 2 (7%), open sleeve gastrectomy -- 1 (3%) and port reimplantation -- 1 (3%). The type of procedure was independently chosen by the consultant based on existing guidelines (bearing in mind for example on the metabolic co-morbidities, dietary habits, etc.). The number of open bariatric revisional procedures dropped over the years. From 2012 every revisional surgery was performed laparoscopically ([Figure 2](#f0002){ref-type="fig"}). Mean length of stay (LOS) after the second bariatric surgery was 5.4 ±2.0, ranging from two days after LSG to 11 days after open GB ([Figure 3](#f0003){ref-type="fig"}). In 2007 the LOS was 7.8 days and dropped to 3.25 days in 2014. We encountered one perioperative complication (3%) -- a hemorrhage from short gastric vessels during LRYGB which required a conversion to open surgery and performing an esophago-jejunal anastomosis, instead of a gastro-jejunal one.

###### 

Demographic data before laparoscopic adjustable gastric banding (*n* = 57)

  Parameter                            Value   \% (SD) \[range\]
  ------------------------------------ ------- -------------------
  Gender (female/male)                 46/11   80%/20%
  Mean age                             34.1    \[16--52\]
  Median body mass index \[kg/m^2^\]   40.5    \[29--56.8\]
  Mean weight \[kg\]                   116.0   ±20.4

###### 

Causes of revisional surgery after laparoscopic adjustable gastric banding (*n* = 57)

  Causes                                   *N*   \%
  ---------------------------------------- ----- ----
  Port problem (infection, dislocation)    12    21
  Slippage                                 14    25
  Pouch dilatation and reflux              9     16
  Band erosion                             3     5
  Co-existing or independent weight gain   23    40

###### 

Types of revisional bariatric procedures after band removal (*n* = 30)

  Procedure                                            *N*   \%   Simultaneous
  ---------------------------------------------------- ----- ---- --------------
  Gastric bypass (GB):                                 23    77   9
   Laparoscopic GB                                     15    50   4
   Open GB                                             8     27   5
  Sleeve gastrectomy (SG):                             4     13   1
   Laparoscopic SG                                     3     10   1
   Open SG                                             1     3    0
  Biliopancreatic diversion/duodenal switch (BPD/DS)   2     7    0
  Re-implantation of the port                          1     3    0
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Discussion {#sec5}
==========

Laparoscopic adjustable gastric banding is a fairly uncomplicated, fast, minimally invasive and reversible procedure. All of those qualities made it one of the most popular operations among bariatric surgeons and patients. Even in 2013 almost 40 000 patients underwent this operation worldwide \[[@cit0001]\]. Promising short- and medium-term results do not continue in long-term studies. Although some authors report a stunning 47% excess weight loss (%EWL) in a 15-year follow-up \[[@cit0009]\], in other publications the successful effect of LAGB is maintained in the long-term in 12% to 40% of the patients \[[@cit0010]--[@cit0012]\]. Unsatisfactory %EWL is not the only disadvantage of LAGB. Almost every long-term study focuses on the high rate of revisional procedures. Altieri *et al.* reported a 20.22% revision or removal rate after a seven-year analysis of almost 20 000 cases of LAGB \[[@cit0013]\]. A large study of 53 000 cases by Lazzati *et al.* revealed an even higher removal rate of 40% \[[@cit0014]\]. Smaller studies report up to 78.5% of all LAGB being surgically revised, with 72.7% of the bands being removed \[[@cit0015]\]. The main complications leading to band removal are pouch enlargement (14--18.3%) and slippage (8--13.3%) \[[@cit0010], [@cit0016]--[@cit0019]\], which is similar to our results. Weight regain, whether with an active gastric band or after its removal, is another major issue regarding long-term effects of LAGB. Our study shows that it affected 40% of patients before band removal, yet 53% of all patients included in this study underwent another bariatric procedure, due to weight regain after removal of the band. The remaining 47% are either still qualifying for an additional procedure or decided to waive bariatric surgery and therefore did not complete additional follow-up. A similar rate of recurrence of obesity (29--75%) is reported by other authors \[[@cit0010], [@cit0020], [@cit0021]\]. While approaching revisional bariatric surgery after failed LAGB, LSG and LRYGB are safe procedures \[[@cit0021], [@cit0022]\]. The one-stage surgical approach seems to be as safe as two-stage, yet there are only a few studies evaluating these approaches \[[@cit0023]\]. The LOS after revisional surgery is longer than standard LOS after primary bariatric surgery (4.18 days), but over the years, following the learning curve, it was possible to reduce LOS to 3.25 days in 2014 \[[@cit0024]\].

Our study is one of a few that analyzes only the pars flaccida LAGB, not including the previous perigastric techniques. It is also one of the few with a lost-to-follow-up rate of 11.2%, while large observational studies report up to 83% of cases being lost to follow-up \[[@cit0013]\].

Conclusions {#sec6}
===========

Sixty percent of all LAGB patients suffered a complication which required band removal. Over half of those patients (53%) required another bariatric procedure due to recurrent obesity. Bearing in mind these results, LAGB should not be considered a long-term effective bariatric procedure. Additional bariatric operations after LAGB may be performed laparoscopically by an experienced surgeon. Length of stay is longer than with the initial bariatric surgery.
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